Abstract-The literature dealing with the psychological and social aspects of recovery from and rehabilitation to the acute onset of coronary heart disease (CHD) was reviewed. The papers published since an earlier review were placed into one of three categories: advocacy articles, generally describing psychological reactions of patients and advocating a particular treatment; clinical papers, dealing with impressionistic observations of the emotional state of patients and their spouses; empirical reports, exploring various scientific issues regarding social-psychological functioning. Research quality and quantity have increased greatly in the past eight years. There is little question that CHD results in the temporary disruption of normal psychological and social functioning. Long-lasting emotional distress, familial problems, and occupational maladjustment are observed in a significant minority of patients. Psychosocial counseling appears to facilitate and hasten rehabilitation. However, additional programmatic evaluation studies are required in order to assess which psycho-therapeutic procedures are essential and should be a routine part of treatment of acute CHD patients and their families.
The psychological and social problems resulting from coronary heart disease (CHD) are typically distressing and, for some patients, as debilitating as the primary illness itself [l] . However, literature published prior to 1968 neither fully identified those social and psychological variables involved in the period following acute CHD nor elaborated upon their impact. In a comprehensive research literature review, Croog et al. [2] described some of the so&-psychological aspects of recovery but concluded that ". . . the scientific study of these problems is still in its early stages" (p. 155 ; see also [3] ). The present paper will review the literature published since the Croog et al. report. Its focus will be upon the social and psychological factors that are important during recovery and rehabilitation following the a&e onset of CHD. In contrast to the earlier review, relevant, nonresearch articles published since 1968 will also be included. This more inclusive approach leads to difficulties in attempting to compare conclusions of scientific researchers with impressions of practitioners. The standards of proof, or belief. are quite different in the two cases. It can even be argued that the two extremes, in fact, bear little relevance to one another. Yet, scientific findings should be considered by the practitioner and clinical observations should be considered by the scientist. To facilitate this dialogue, a wide range of papers is reviewed here. Initially, each paper was placed into one of three categories, in order of increasing scientific soundness: advocacy, clinical, or empirical. Advocacy articles deal with the exposi-*This paper focuses upon one form of coronary heart disease: arteriosclerotic coronary artery disease. Except where indicated. the vast majority of references discussed herein pertain to the patient with myocardial infarction (MI).
t Now Clinical Psychologist. Psychological Clinic, and Lecturer. Department of Psychology. University of Michigan. Send requests for reprints to the author at: Psychological Clinic. 1027 E. Huron St.. Ann Arbor. MI 48104. U.S. A. tion of an opinion regarding some aspect of the treatment of the psychological distress of CHD patients. Clinical papers offer impressionistic observations of the emotional states of patients and family members. Empirical reports delve into a scientific examination of some issue regarding the social-psychological functioning of patients. In what follows below, the relevant literature for each category is discussed in turn. Because of differences in emphasis, it was not feasible to organize the presentation of each category in the same fashion. Whenever possible, comparisons among categories will be made.
A number of substantive areas only tangentially related to this review's focus were excluded. Possible social-psychological precursors to CHD have been recently considered by Jenkins [4] and will not be discussed. Other topics not covered below include: physiological functioning of CHD patients during sexual intercourse [SJ, emotional aspects of chronic myocardial ischemia [6-Q psychological reactions to cardiac surgery [9, lo] , the experience of cardiac arrest [ 111, and psychosocial features of sudden death [12] . Kavanagh and Shephard [13] reviewed some of the literature on physical exercise programs for CHD patients [also see 14-253 but only those articles which evaluated concomitant psychological reactions will be discussed below. Papers since Croog et al. [2] which considered part of the relevant published literature include Hackett et al. [26] , Miller and Brewer [27] , Naughton and Bruhn [28] , and Zohman c291.
ADVOCACY ARTICLES
The literature contains a number of papers focusing upon emotional reactions and psycho-social counseling of CHD patients without emphasizing either empirical data or detailed clinical impressions. As such, these papers might best be thought of as advocacy articles that briefly describe a rehabilitation program, the role of a profession in treating CHD patients, or a specific component of treatment. In Table 1 . each 199 ' More specific information not available ' Ed = education of patient re illness, medication, diet, activity ER = emotional reactions of patients F = family involvement in treatment GA = graduated activity training of patient IN = importance of nurse in treatment IOT = importance of occupational therapist in treatment IPh = importance of physician in treatment IPs = importance of psychiatrist in treatment IT = importance of team in treatment (team generally consists of some or all of the following: dietitian. nurse, occupational therapist, physical therapist, physician, psychologist. social worker) OC = occupational counseling of patient PSC = psycho-social counseling of patient advocacy article is categorized according to the profession of the first author, a brief description of the paper, substantive focus (i), and the relevant stage of recovery of the CHD patient. An examination of the table indicates the published literature contains many professions advocating a variety of ideas with different foci relevant to the various stages of rehabilitation.
In order to consider general aspects of the specific references in Table 1 . the frequencies of the various publishing professions, foci, and recovery stages were determined.
The frequencies refer to the published literature only and are clearly affected by the stated selection biases. Table 2 shows that members of four professions (or seven, considering medical specialities) authored papers. Physicians. presumably most of whom are practitioners, wrote 61?;,. with those specializing in psychiatry and cardiology being the most productive.
Emotional reactions of patients (ER) received the most attention followed by specific treatment approaches (PSC. Ed, GA) and professional role specifications (IN. IT. IPh). Occupational counseling (OC) and family involvement (F) were the least mentioned approaches to treatment. In general. most papers dealt with a specific period of recovery with but eight of 36 papers considering the CHD patient from entry into the coronary care unit (CCU) until after hospital discharge. Only a few of the advocacy articles cite relevant empirical data and then typically only in the course of supporting the author's position on an issue rather than as a basis for exploring the issue itself. Hence, the papers must be considered mainly informational in that the interested reader, having consulted Table  1 , can further explore what is thought to be important regarding some aspect of psycho-social rehabilitation of the acute CHD patient. A reading of the individual papers leaves-one with the impression that they too often contain statements that are more emphatic and confident than is justified by currently available scientific data. Thus, the clinical and research papers discussed below may serve as a corrective to assertions lacking adequate empirical proof that have found their way into the professional literature.
CLINICAL PAPERS
Several articles report on contacts with MI patients and their spouses during the period of rehabilitation. An examination of Table 3 indicates that the nature and timing of the contacts varied greatly. Different professionals met with either patients or spouses of patients in either individual or group meetings occurring within a few days to as much as 1 year after the MI. Generally the interviews were said to be nondirective but, given the wide variety of information reported, it is reasonable to assume that the interviews were conducted in various styles by the several investigators. It must also be noted that the papers listed in Table 3 studied "verbal" patients who agreed to share their thoughts and feelings with the authors. Such a selected patient sample could have produced results not necessarily applicable to a more general patient population. The clinical papers reported relatively consistent impressions of the difficulties in rehabilitation from acute CHD. For the samples studied, some general summary Statements can be made. Patients have intense emotional reactions to their illness which subside only after a period of months [6677] . They express fears of recurrence and possible death from a second MI [66, 67, 70, 75] .
The loss of self-esteem [66, 67] can bring about depression and a reorganization in the sense of self that is generally accomplished within a year [68, 69] . Diminished libido, if not impotence, is not uncommon [67, 73] and may be caused by a fear of death during intercourse and by decreased self-regard.
Conflicts between patients and family members focus upon the patient's diet, medication and physical activity [67,75-771. Typically, patients resent the overprotectiveness and concern shown them by their wives and families and, instead, they attempt to dominate others when they return home [66.67,70,75-773. Wives, feeling guilty about their husbands' MI and fearing a recurrence of it [67, 76] , become solicitous, in some cases overly so, in order to avoid arguments and unpleasant situations [66.76,77] . The most stressful period for the recovering patient is probably about 4 months after hospital discharge [68, 69] when, no longer sick and yet not completely recovered, the patient begins the difficult process of returning to work [75] .
None of the papers in Table 3 In addition. the relationship between the different factors and the times was determined by three different approaches: (1) A comparison of DHAT of patients having a large degree of a factor with DHAT of patients having a small or no degree of a factor 186.87.891; (2) The proportion of patients with long DHAT or decision time who have a factor as compared to the proportion of patients with short DHAT or decision time who have the same factor; (3) A comparison of decision time of patients having one factor with patients having another factor, e.g. decision time for patients with a history of angina vs decision time for patients with a history of hypertension. To facilitate comparison of these data [SS] with those from other papers and to address the issue of which factors are related to an increase or decrease in DHAT. the published findings were reanalyzed. The table lists whether or not the mean DHAT for a given factor was within one standard deviation of the overall mean DHAT.
' Definition of symbols: NR = data not reported; + = factor related to increased DHAT or decision time; -= factor related to decreased DHAT or decision time; 0 = factor not related to a change in DHAT or decision time.
3 Physicians were involved in the delay of 12% of the cases in the study. Table 4 presents the findings regarding estimates of DHAT and other time intervals as well as the relationship, if any, between the various factors and DHAT. Although the five studies did not examine all of the same factors using the same statistics and statistical tests, the composite column in Table 4 gives the key findings. Mean DHAT is 496 min whereas median DHAT is only 190min-an indication that while half the arrivals occur within 3 hours, many are delayed as much as 8 hours and even longer. Hence, nearly 40% of all patients arrive at the hospital after the period of greatest mortality has elapsed.
Increased is related to a judgment that the symptoms are severe, a factor which results in shorter DHAT [86] . The data in regard to the presence of other persons who might influence the decision to go to the hospital are contradictory [see 85-883. Also, denial by the patient of fear or anxiety did not lengthen DHAT [86] .
The relationship between medical factors and DHAT were more definitive but no less surprising than the above. The data with regard to a decline in mortality with short DHAT are inconclusive-one study [83] showed shorter decision time associated with lower mortality whereas another [89] found no facilitative effect of shorter DHAT upon survival. Patients with a history of angina are more likely to have longer DHATs than patients without such a background [SS, 883. Similarly, a previous MI definitely does not shorten DHAT for a following episode [SS-891. In addition, patients who took medications or contacted their doctors had increased DHATs over those who did neither [86, 89] . Shorter DHAT was not. in general, related to fewer complications in the CCU [87, 88] .
In sum, demographic, social and psychological factors were not generally or systematically found to be related to DHAT. This conclusion is unexpected given that 55% of DHAT is made up of decision time [SS. 87,881, a component that, apparently, should be related to personal characteristics of the patient. Future research examining a wider variety of psychosocial characteristics might have a better chance of isolating factors correlated with DHAT. It would also be useful to study a comparison group of patients who came to a CCU but were later diagnosed as not having CHD. Such a procedure would make it possible to determine if there is a type of person who incorrectly. rather than too reluctantly, acts on the self-perception of acute heart symptoms. The major conclusion that can be reached about factors related to the time of arrival at a hospital following acute MI symptom onset concerns previous medical history. The data show that the only easily identifiable subgroup of patients who were not early arrivals. and who should have been, were those who had a past history of cardiac problems. Therefore. an education program is necessitated which instructs previous MI patients about seeking medical attention promptly when symptoms develop rather than depending wholly upon their medication. At the same time, it will also be important to direct educational materials toward prospective patients most at risk so as not to flood hospital emergency units with people not in need of emergency services [Sl] .
Further investigators of this topic would also do well to study patient populations without easy access to hospital care, e.g. people living in rural areas of the U.S. or other nations.
Hospital
Admission to a hospital is a clearcut acknowledgement by an acute CHD patient and by medical personnel of the catastrophic nature of the physical illness. In addition to being the first step toward recovery (for most patients), hospital admission brings about a drastic change in daily living and would be expected to have social-psychological ramifications. even aside from those induced by physiological factors.
Psychological reactions to the hospital erwironmxt. reactions between CCU patients who witnessed the sudden death of another patient and CCU patients who did not observe any critical events. The experimental group showed a significant increase in systolic blood pressure followed by a significant decline 48 hr later and, also. a temporary increase in judged anxiety. The control patients evidenced no changes in blood pressure or anxiety. Graham [95] found that 93% of their patients rated their CCU care as excellent and attributed their secure feelings to the monitoring equipment and nursing assistance. Cay et al. [96] reported that a psychiatrist judged 88s; of a CHD patient sample to be reassured by the CCU with only 12% indifferent to or upset by it. The authors concluded that psychiatric reasons were responsible in the cases of patients not reassured by the CCU. In a similar investigation, Dominian and Dobson [97] reported 437; of their CHD patients reassured by the CCU with 499,; experiencing it with neutral affect and 8% finding it to be anxiety-provoking. Furthermore, both seriously ill patients and lower class patients were significantly less likely to be reassured by the unit than less ill patients and middle or upper class patients. Psychiatric history was unrelated to patient attitudes. Parker and Hodge [98] claim that the delirium experienced by a group of CCU patients they studied was related to conditions of sensory monotony and sleep deprivation.
Leigh ef al.
[99] compared affect states of patients in an open ward with those in a closed ward. Not surprisingly.
there was a great deal more human interaction in the open ward. More importantly, the closed ward, as compared to the open ward, did not result in reduced patient anxiety levels, but rather in somewhat higher levels.
There were scientific shortcomings in some of the above work. Only two studies used a control group so as to provide a relative comparison of patient attitudes rather than relying on absolute percentages of judgments that varied greatly from one report to the next [cf. 95 and 973. Biases [80] affected the selection of patients and the conduct of interviews-patients over 60 or with below average intelligence or subnormal psychological adjustment were excluded in one study [95] [loll interviewed patients 8-10 days after a diagnosed episode of either MI or myocardial ischemia. It was judged that 62% of the MIS showed evidence of some emotional upset, with the predominant symptoms being anxiety or depression. Seventy per cent of patients diagnosed with myocardial ischemia were judged to be upset. Cassem and Hackett [lOO] reported that 33% of patients admitted to a CCU were referred by nurses or physicians for psychiatric consultation.
Part of the discrepancy between the two studies can be attributed to different criteria for psychological distress-some emotional upset [loll. need for psychiatric consultation [lOO] . Although it might also be argued that the absolute percentages could have been affected by biases and other factors [SO] . it can be safely concluded that at least a substantial minority of acute CHD patient: experienced a significant degree of emotional distres, while in the CCUs of the hospitals studied. More research is needed to determine if this conclusion is applicable to patients in other hospitals and in other countries.
The Cassem and Hackett [lOO] paper developed a model for the time course of emotional reactions of a person who has an MI. The reasons for psychiatric referral as a function of time since the acute incident were assumed to be indicative of the normal reactions of the typical patient. That is. the patient feels heightened anxiety during the first 2 days after the MI and shortly thereafter becomes depressed for a few more days. Reacting to his strong emotions, the patient denies the seriousness of his illness and, as a result, becomes somewhat difficult to manage.
Four studies [102-1051 collected data which are directly relevant to the Cassem and Hackett model. Affect states were assessed using objective tests or clinical judgments [l&109] .
There was good support for the proposition that anxiety, initially at a high level, declines within 5 or 6 days following the MI [102-1043. No study found a significant change in depression while patients were in the CCU [102-l 043. There was a suggestion in one paper [ 1 OS] that deniers, defined as those who do not acknowledge that they have had a heart attack, were more likely to resist following medical advice than nondeniers.
An implicit notion of the Cassem and Hackett model [ 1001, explicitly stated in the Hackett and Cassem [107] paper, is that the MI patient, by denying the fear, if not the reality, of his heart attack, avoids the anxiety and depression associated with nondenial. Two further corollaries are that deniers live longer, and that denial is related to the seriousness of the illness. The relevant empirical data for each of these three assertions will be considered in turn.
Two investigations found deniers to be less anxious than non-deniers [102, 110] , whereas a third found no differences in anxiety as a function of degree of denial [1033. Further, depression and denial were unrelated in all three studies that examined the relationship between the two affect states [102,103,1 lo] .
Although the denial-longevity hypothesis has been frequently mentioned in the 1iterature-e.g. [26, 56, 103, 109 [93] report that one-half of the four deaths in their sample of 50 patients were of minimal deniers. Neither study had enough participants to properly apply statistical tests.
Two papers compared the amount of denial among patients with different diseases [l 11,1123. Hackett and Weisman [ill] , assessing denial with objective and subjective items, found no differences in denial between heart patients and cancer patients. The findings were contrary to the investigators' expectation that heart patients, having a more favorable prognosis than cancer patients, would use denial more often. In another study, Levine and Zigler Cl123 reasoned that the degree of denial is positively related to the extent that the physical illness threatens the self. They compared groups of stroke, lung cancer and heart uAbease patients on the degree of denial, which was defined as the amount of discrepancy between the real self-image and the ideal self-image-the smaller the discrepancy, the greater the denial. The data sup ported the hypothesis that patients with more severe illness use more denial, and contradicted the contrary hypothesis of Hackett and Weisman [ 11 l] that denial and illness severity are inversely related. However, additional findings which showed that denial was unrelated to the observed low degree of satisfaction with health [ 1121. suggest that denial was not that effective for any of the patient groups.
In sum. 
Post-hospitul
Published reports dealing with the post-hospital phase following acute CHD fall into three broad categories: psychological and social factors, occupational adjustment, and mortality. Each category will be considered in turn with the aid of tables which summarize the methods and findings of relevant papers. The tahlcs may be viewed as pertinent to three dimensions of long-term outcome: psychological and social (Table 5) , occupational (Table 6 ). and physiological (Table 7) .
Psycholo~gicul cd sociul j&tom. A great deal of emotional distress was observed in post-hospital patients (see Table 5 ). Interviewer judgments of distress ranged from 20':" of patients [122] 121. 126,129-j, depression [121, 124, 126, 128. 1291, and hysteria [SZ. 121. 126.1293. Three papers [116, 117,128] reported that patients were also abnormally higher than controls on the MMPI anxiety scale, with one study [128] demonstrating that patients were abnormally anxious as long as 5 years after hospital discharge. The trend seen above regarding psychological distress as a function of time since the acute incident cannot be examined for the MMPI studies since most of the latter tested patients at widely different and unspecified times. Among the other affective and cognitive measures. only the Eysenck MPI scale [SZ. 1231 showed a difference in the expected direction between patient and control groups.
The relationship between various psycho-social variables and later emotional maladjustment was considered in a few studies. The patient's perception of his health was found to be positively related to morale [120]; medical status was related to psychological adjustment in one study [129] , but not in another [120] ; age probably is not related to psychological adjustment [116,117,120 and 129 ; but also see 1281.
In sum, studies examining psychological reactions of CHD patients in the post-hospital period provide evidence of considerable anxiety and depression which persists months and sometimes years. However. it remains for future research to isolate specific social and psychological factors related to long-term maladjustment.
A handful of reports considered different aspects of the life style of the discharged patient. One paper reported that MI patients undergo more life changes within one year on either side of their illness [127] than l-3 years after the illness. Another report found that many CHD patients evidence a sudden, sharp decrease in smoking and in body weight, with the former change, but not the latter. maintained for over 4 years [130] . On the other hand. one study [I 183 reported that their sample of Catholic. Protestant, and Jewish MI patients did not. in general. alter the extent of their religious beliefs or practices in the first year after the onset of their illness. Furthermore, these patients reported little change in contact with clergy [ 1181 with most of their social support coming from family and friends [I 191 . Although former patients, in one investigation [ 1301. had a higher hospital utili- MI and nngtna groups did not dtffer from each other on anv measure. CHD pattents ewdencr a sharp. sudden drop I" smoking that persws for at least four and one half wars. A slmtlsr I"!-trai decrease I" obesity ol CHD pattents was not found ill follow up. CHD patrats have a hospital utllizatlo" rate tatce that on "on-CHD controls for the period 6 months to 5 years post o"~et.
Twentj
one pat,e",s reported they were a"uous or depressed the first month at home: for "!".e. feelings lasted months: e".am,"er Judged IX to reqwre tranqwl~zers or antidepressants: suggestmns regarding treatment are offered FIN\ oercent oi ml,enfs ludard to have un&;ranted em&will &t&s and ~"valIdlrm. manly anxiety or depresslo" Chief ~'ilu+xs were lack of d,agnos,r and treatment 01 "er\ous d,sorder: ,"adrquate explanauon.
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zation rate than healthy controls, another study [I 191 showed that their former patients did not use other. non-hospital, institutional or professional services. No investigation has considered the adequacy of the various social support services or life style changes in which the convalescing patient had participated. Given the high incidence of chronic emotional distress, as indicated above. the long-term effectiveness of such quasi-therapeutic measures must be brought into serious question.
Occupationui udjustmmt. These include: variations in employability due to local economic conditions. regional or national differences in medical opinion regarding the optimal time for work t Medical diagnosis given in parenthesis. CHD indicates that other than MI patients were included, e.g. acute myocardial &hernia, acute coronary insufficiency. Where possible, the subgroups were separated on the table. Unless noted, patients were males. Studies which contained some patients with prior history of CHD were [138, 140 and 1471. * Per cent employed, full or part-time, of all persons living at the indicated time who were employed prior to their coronary incident; men who retired only after MI were considered employed.
3 Per cent of all persons who were working at the indicated time. 4NR = data not reported ' Figure inflated since patients who retired post discharge were excluded from calculation. 6 26% were females. ' 51% of total sample were females.
return, study of patient cohorts with different socioeconomic characteristics, inclusion of patients with different medical diagnoses and histories, enrollment in rehabilitation programs with varying emphases and intensities. Thus, only variables that were altered systematically within studies will be considered.
Younger age was associated with a greater rate and proportion returning to work [122, 136, 146, 147 , but not 1371. This relationship may be partly due to the greater possibility of retirement for older men and the easier chance of younger men finding, when necessary, different employment.
Poorer functional status had a deleterious effect upon work return for patients in some reports [129, 141, 146, 147] but not in others [136, 137, 139] .
A number of studies found that educational and occupational factors are related to work return-the better educated, white collar worker more easily returns to, and adapts to, reemployment than the less educated blue-collar worker, who is more likely to return more slowly, change jobs or retire [116, 117, 137, 141, 145,147, 1481. Likewise, psychological factors were implicated in delay of work return [122, 125, 134, 137, 138, 141, 146] and in some studies. were judged to be much more important than medical factors [138, 139, 1411 . These conclusions are in substantial agreement with those reached by Garrity [137] in a review of some of the same literature.
The refinement of a rating scale [ 134.1351 for identifying patients likely to have problems with work return would be most helpful. It might prove useful to include an assessment of the patient's attitude toward work [143, 144] as another predictor of occupational adjustment. along with those mentioned above.
In order to obtain a global estimate of the extent of reemployment of CHD patients, further calculations were performed upon the data in Table 6 . The resulting information applies to the collection of heterogeneous, perhaps unrepresentative, subject samples in the various studies and is not indicative of patients with any set of demographic or social or psychological characteristics.
For surviving patients previously employed, roughly 75% return to some type and amount of work within 6 months of the acute incident, with about 85% returning by 12 months.
Using return to work as the outcome measure, it appears that CHD does not bring about long-lasting disruptions in occupational adjustment. Yet there are other aspects of work return that merit consideration. Aside from clinical impressions [e.g. 75) about dill% culties in adjusting to work. there is scant empirical information. Table 6 does indicate that perhaps 20'!,, of all work returners either change jobs or reduce their hours [125, 136-139, 142, 1471 . It has been well documented that similar alterations in the employ- ment of healthy persons can provoke distress [149] . Given the high incidence of post-hospital emotional distress discussed earlier, it follows that some work returners must be within the sub-sample of patients with long-lasting psychological problems. As Croog et al. [2] argued, the fact that most CHD patients return to work does not, in itself, demonstrate that work has a positive therapeutic effect. In conclusion, even though return to work figures are objective and easily obtainable, other more complicated and sophisticated empirical approaches should be undertaken in order to understand more fully the course of occupational adjustment for the convalescing CHD patient.
Mortnlitj? The final category of papers focusing upon the post-hospital period following acute CHD deals with an issue that is in the thoughts [66, 67, 70, 75] of every patient-mortality, or its converse. longevity. Prognosis after acute CHD has been studied as a function of psychological, social-demographic, dietary. and physiological variables. The research data of mortality studies dealing with socialpsychological findings (see Table 7 ) will be reviewed here. For mortality as a function of dietary and physiological variables, see [158-1663. An examination of Table 7 indicates that the study populations and research designs of the investigations varied greatly. Hence, disagreements about the relationship between a particular variable and mortality may be related to methodological differences between conflicting studies and not to the questionable impact of the variable at issue.
The rate of mortality, in general, was positively related to age at the time of the MI [ 152.154.155, 157. but for the relationships between social and psychological factors and reduced mortality, assuming further research with more sophisticated designs corroborate the preliminary findings noted above. Future investigation could determine if, for example, social and psychological factors are related to styles of eating, relaxing, and working that, in turn, reduce the occurrences of mortality from CHD (for a thorough discussion of this issue, see [ 1671) . Likewise, the direction of causality between a psychological state and mortality needs to be specified. The depressed patient may die sooner, not because depression causes death. but because the more gravely at-risk patient becomes depressed as a result of his declining physical condition.
In concluding the discussion of the post-hospital phase following acute CHD, mortality data contained in five papers [152, 155, 157, 162, 166] will be mentioned. Variability in the reported findings on survival rates could be due to sample differences in factors such as age. occupation. education, prior acute episode(s) and/or angina, medical diagnosis and complications. In addition. regional or national differences in medical care regarding the hospitalization of mild cases [152] or in the nonavailability of CCUs [157] might have affected mortality of the different patient groups. For these reasons. the survival of a patient sample. or any patient. cannot be determined using the information which follows. The first 24 hr after the onset of acute symptoms is probably the period of highest mortality [155, 1661. In a representative [155] American middle class sample. 36.0% of first Ml patients under 65 years died within 1 month. with 85.5";, of these dying within the first day. Four studies collected mortality data for at least 4 years following the acute incident [152, 155, 157, 1621 . The percentages of patients who had their first MI within a given age range. survived it by at least 1 month. and were still alive for a specified time period are: 62.07: of all ages for 4 years [ 1521, 86. 1571. and 37.5"0 of persons over 70 [or -I iears [ 1571. Before Another area of empirical interest is the correspondence between general long-term psycho-social status and physiological functioning.
Cay et (11.
[loll reported that psycho-social level was not related to the severity of the heart attack. Over one-half of Wynn's [132] patients were judged to be suffering emotional distress in excess to that due to the consequences of the physical illness. Also. as it has already been noted, the relation between functional status and reemployment is not a direct one-psychological factors can play a larger role than physiological factors in determining occupational adjustment.
In conclusion, the literature indicates that the relationship between physiological functioning and general. longterm psycho-social adjustment is far from perfect: i.e. knowledge about one area of a person's functioning does not. in general, make it possible to predict the extent of functioning in the other area.
Another issue involves the relevance of psychological factors to physical mobilization and exercise training. In two related papers [ 168. 1691 Groden et [ 121, 1743 administered questionnaires about sexual activity to recovering MI patients. One study found a 48% decline in activity post MI [174] . and the other a 24"/:, drop [121] . Reasons given for diminished activity were, in order. decrease in desire. depression, anxiety, wife's decision, fear of relapse or death, fatigue, angina, and impotence [I 741; decrease in desire, wife's decision, depression, fears, symptoms of CHD [121] . The infrequent mention of impotence in either study contrasts with other reports [e.g. 67,733 and may be due to differences in the methods used to collect the data. In conclusion, it appears that changes in the sexual activity of MI patients are more often reported to be due to psychological factors than to physiological factors.
Empirical investigations of social-psychological aspects of recovery following CHD have exclusively studied patients after. and never before, the acute incident. Therefore, the separate effects of and interactions between the patient's premorbid personality and stress reactions brought on by the catastrophic illness [27] have not been systematically and scientifically examined. Many of the articles cited in Table 1 have dealt with this problem by assuming that all CHD patients have coronary-prone personalities [4] and have hypothesized emotional reactions, and recommended treatment accordingly. (Croog et al. [2] also cited this phenomenon in their earlier review.) Some recent papers have begun to examine this very important issue empirically [see 175, 1761. But, in large part. the research reports mentioned above did not assess the premorbid personality and implicitly ascribed the post CHD reactions to the illness itself.
Another solution to the issue has been used in studies [e.g. 177-l 801 collecting psycho-social data from CHD patients after the acute episode and then inferring the personality and/or behavior of the person prior to the incident. Moreover, a couple of these papers went on to conclude that the inferred pre-CHD personality traits brought about the CHD episode. The authors of the articles acknowledged the tenuousness of their reasoning but were willing to speculate on possible premorbid indicators and determinants of acute episodes. Zohman [29] and Bruhn [I811 point out that the illness itself may affect the personality and behavior of the person. Of course, the major practical difficulty is that there is no easy way to identify and examine CHD patients, prior to acute onset, on variables thought to be related to incidence and recovery. Nevertheless. either more legitimate methodological procedures should be developed or prospective studies undertaken.
Another procedure of data analysis and interpretation with some questionable aspects has been used in a number of studies [e.g. 134.135.161. 163.164. 1823 . The goal was to isolate a set of variables. assessed shortly after the acute incident. which were related to short-term and/or longterm adjustment such that appropriate rehabilitative measures could hopefully be administered to high-risk patients. Data were generally collected on a large number of variables from a large group of patients. Then, the sample was split into, for example, fatalities and survivors and the variables weighted so as to maximize the differentiation of the two groups. The variables which sharply divided the groups were assumed to reflect characteristics which brought about the outcome. The methodological shortcoming is the lack of replication on other groups of patients or a test of the discriminate formula in a predictive study. Without a replication there is no way to determine if the findings are specific to the original sample and without predictive validity.
Except for the above critical comments, it must be pointed out that the quality and quantity of empirical work on the psycho-social recovery of acute CHD patients have improved and increased considerably since the Croog et al. [2] review. More sophisticated designs and analyses have generated much data about the many conceptual issues within the field. Future research, especially that testing theories [2] of psychosocial rehabilitation, will advance the state of knowledge and range of application even further.
CONCLUSIONS
The majority of papers reviewed above studied acute CHD patients after the first episode of the illness, who lived in English-speaking countries (i.e. the United States, Great Britain, or Australia) often near large metropolitan hospitals with emergency services. Hence, the following conclusions, based on the above review of the literature, are most applicable to populations similar to the samples studied.
(1) About one-half of patients with relatively easy access to a hospital emergency service reach the hospital at least 3 hours after the onset of recognized acute symptoms. This is prima facie evidence of the involvement of psychological or social factors. However. empirical studies have not isolated specific psychological or social factors responsible for the delay. A crucial finding reported by five studies is that previous MI patients do not arrive sooner than those with no history of an MI.
(2) There is no good evidence that CCU procedures and events, such as attachment to a cardiac monitor or witnessing the cardiac arrest of another patient, cause short-term or long-lasting emotional disturbance in the typical CCU patient. Additional sophisticated research would be helpful here.
(3). Several research papers reporting on patients in American hospitals suggest that the typical patient with acute CHD is quite anxious for a couple of days following the acute incident but does not generally become depressed during the first two weeks. The role of the defense mechanism of denial in facilitating or deterring recovery is not clearcut. The suggestion that social factors. e.g. SES level, might be related to reassurance by medical personnel and the hospital environment and to expectations about the future, needs further study.
(4) The emotional distress of most CHD patients reaches a peak after hospital discharge during conva-lescence at home. Some patients become very depressed at this time. Family tensions are common. Nonetheless, one study suggested that patients seek and receive most of their social support from relatives, friends and their doctor and very little from institutional or professional services.
(5) Although the vast majority, roughly SS%, of patients are found to be reemployed one year after the acute incident, many, perhaps 25%, still report anxiety and depression. Poor occupational adjustment, as evidenced by delayed return to work or no return to work, probably is seen more often with blue-collar workers, less educated people, patients with lasting emotional distress, or patients with serious medical problems. Further study is needed here.
(6) The data from two papers suggest that most patients do not return to their previous levels of sexual activity because of reported psychological and interpersonal concerns, rather than due to a physical consequence of the illness.
(7) Additional research is needed to relate mortality rate with social and psychological factors. Some data suggest that SES level and a stable marital status are related to a good prognosis.
(8) The interrelationship between psychological states and exercise training requires further study. The positive association between physiological functioning and psychological functioning found in a handful of articles studying hospitalized patients is not seen when long-term rehabilitation is considered. Adjustment in one area does not, in many cases, predict to adjustment in the other area.
(9) Many psychological and social counseling programs probably reduce the emotional distress to patient and family that is caused by acute CHD. But, additional scientific research is needed to determine the type and extent of counseling that is most effective for different types of patients.
RECOMMENDATIONS
Several issues, not mentioned above, are important in assessing the current state of knowledge in the field and in suggesting future directions. Some have been discussed by commissions, task forces, conferences, knowledgeable researchers and reviewers [ 183-1911. (1) It has not been demonstrated that coronary rehabilitation programs, whatever their nature, reduce mortality [187] . Other justifications, e.g. improving the quality of remaining years, must be advanced for such programs. Furthermore, the lack of perfect correspondence between physiological functioning and psychological functioning implies that a rehabilitation program which improves the physiological (psychological) status of CHD patients will not necessarily add to their emotional (physical) well-being.
(2) Large international studies of cardiac rehabilitation have often been advocated [ 187, 189, 190) with the rationale that world-wide sharing of information will be beneficial to all. A note of caution: living conditions, diet, social structure, occupational environment, and so on, probably vary from one country to the next so much that only very broad conclusions could be generalized. It would be more worthwhile to coordinate more research programs, each on a smaller scale, collating data from fewer countries, so . as to make more specific and more substantive recommendations.
(3) It has often been advocated that the patient's physician is and should be the primary care-giver [131, 183, 185, 186] . Further, that social and psychological counseling can be handled easily by the physician [183] . Although these are empirical issues [ 1851. it is disturbing that opinions are often made without reference to scientific evidence, as if such evidence is not relevant. Yet, research might show, for example, that physicians do not have the training or inclination to counsel their patients about psychological problems. Factors such as professional territorial boundaries must be considered in implementing policies but should not be predominant over scientific evidence in determining policies. It is ironic that many authors advocating large-scale psycho-social counseling programs for CHD patients by non-physicians are just as oblivious to the need for sound data.
(4) The fact that many different kinds of professionals are making contributions to the field has a number of implications. As already noted, there are different standards of proof ranging from careful scientific reasoning to deeply held impressions. Some work is done to help patients, other work to make a theoretical contribution. Compared to other areas of investigation, there is relatively little awareness of the ongoing studies of other people in the field. These factors tend to impair coordinated progress. Hopefully, the presence of such diversity will have a beneficial effect in the long run.
(5) Throughout this review, comments were often made about the necessity for further research on a given issue. One area deserving emphasis concerns the psycho-social effects of acute CHD upon family members [ 1841. Several papers have focused upon spouses of patients but very few have examined the effects upon and reactions of the children of patients. Yet, these children are likely to be the next generation of CHD patients and thereby merit special attention.
(6) One view of the state of knowledge about psycho-social aspects of cardiac rehabilitation is that it is well-advanced and that information-dissemination to clinical practice is the next step [191] . This is an overly optimistic assessment. We are now closer to the stage of initiating large-scale clinical research studies of theories of psycho-social rehabilitation. Such investigations should be designed not only to prolong the life of the CHD patient but also to enhance the quality of life among sufferers of a disease that characteristically has profound psychological and social consequences. 
